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Backgrouhd

ThreeDizomPolludrone&smart (hereinaft&olludroneésSmartsensorgunits IDs: 0001, 000
0003) were fidkested at the South Coast AQMD Rubidoux fixed ambient monitoring

(07/312021 to 09/29/2p2thder ambient environmental conditions. Following field tes
units were subjected to further laboratory testing in the South Coast AQMD Sensor
Test Chamber 2 (SENREGnder controlled pollutant concentration, temperature, and
humidity conditions.

Polludrone&Smart (3 units tested): Reference instruments: _
(i Sensors: COElectrochemicalifhasens@4, 0 CO instrumeritRM, T300U, Teledyne, San Diej, ¢
nonrFEN cost: ~$15,000 |
O;i Electrochemicalifhasensd4, nofEN) U Time resolutionmin
NOi Electrochemicalhasens@4, nosrEN) U PM g,gnstrumentEM, T640x, Teledyne, San
NQT Electrochemicaljhasens@4, nofrEN) CA)JCOS_U ~$37,00_0
i PM SensoiisOptical Particle Couriténlgan 0 Time resolutionnn

Cubic PM300BS

U Each unit measures: CO (ppy(ppl), NO and
NQ,(ppb), PM, PM sand Pi(eg/nf), T £0),
RH (%)

U Unit cost: $8,000 (PM + Gas sensors)

Time resolutiorniin

0 Units IDs: 0001, 0002, 0003

c:

FEM T640x FRM T300U
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PalludronBmartys BRMOD300U)(CO)

Coefficient of Determination

Oizom Polludrone Smart vs FRM T300U FRM T300U vs Oizom Polludrone Smart
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A The FRM T300U instrument reported a baseline of ~ 0,6
ppm and theolludronBmart sensors reported baseline AThePolludron8mart sensors

values ~0 ppm showed weak correlations with t
A The threPolludron8mart sensors did not track the cO ~ corresponding FRM T300U CO

concentration variations recorded by FRM T300U conc. (R~0.35)

Il nstrument; the sensorodés readings plateau

A ThePolludron8mart sensors underestimated the CO
concentration as recorded by the FRM T300U instrument




Accurac\Polludnon8meart vs FRMOD80QU)(C

A Accuracy2(0AC and40% RH)

(#) (ppm) (Ppm) (%0)

AAccuracyofthethFEchudronSmar t sensors ranged from 13.

decreased as CO,concentration increased and underestimated the FRM T300U measurem
concentrations at&and 40% RH.

Palludron8marObatackecovery anaimeel/ Mamabili

A Data recovery for CO measurements was 100%, 96%, and 100% for Units 0001, 0002, and
respectively

A Low CO concentration variations were observed between the thid€ anids4@02@RH, at 2, 7.5,
and 15 ppm CO as measured by the FRM T300U.




PrecisiorPalludron8mart (CO)

A Precision (Effect of CO conc., temperature and relative humidity)
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A Overall, the thrRPelludron8mart sensors showed high precision for all combinations of low,
and high CO conc., T, and RH.
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DiscyssioicO

U Accuracy The threBolludron€mart sensors showed accuracy ranged from 13.6% to 63.2%.

U Precision The threBolludron€marsensors exhibited high precision during all tested conditions (C
concentration, T and RH).

U Intramodel variabilitLow CO measurement variations were observed amoriplheltbr&mart
sensors at 2L and 40% RH.

U Data recoveryata recovery for CO measurements was 100%, 96%, and 100% for Units 0001, 0002
0003, respectively.

U BaselineAt al | condi tions, FRM T300U CO instru |
~ 0 ppm.

U Response timéResponse time could not be studied due to the system design of the chamber sysiem
1.6 mchamber volume and the max gas flow of 20 LPM, it was not possible to reach a high poll
concentration within a short time.

U Linear Correlatioolludron8mart sensors showed weak correlation/linear response with the corr
FRM T300U CO measurement datd (85).

U InterferentSensors were not tested against an interfering gas species.




Discyssion:(CO

Measurement duratidholludron8mart sensors repenih averaged values.

Measurement frequen@olludron8mart sensors repenih averaged values. The obtained data wa
used ass for calculation of statistics (e.g. data recoverydaitvariability, mean, accuracy, precision)
condensed intarbnute averages for linear correlation studies against the FRM T300U.

Sensor contamination and expiratiérior to the laboratory evaluatidtpltbdron8mart sensors were
tested in the field for two months. The CO laboratory studies lasted for about 10 days with inter
operating periods and a storage period of ~ 3 months. For CO measurerRelitslrah@8meet

sensors maintained their functionalities and operated normally throughout the duration of the te

Concentration rang&1,000 ppm CO concentration as suggested by the manufacturer. During th
evaluation, tiiolludron8mart sensors were challenged with CO concentrations up to 35 ppm.

Climate susceptibilitypuring the lab studies, temperature and relative humidity had little effect on
of CO concentrations as recordedPollittbon® mar t sensor s. However,
at 5 ppm in all conditions tested.

Response to loss of powBolludron8mart sensors were powered through the entirety of the lab t
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Palludron8mait vs EREMAIDG40X (5 M

Coefficient of Determination

Oizom Polludrone Smart vs FEM T640x FEM T640x vs Oizom Polludrone Smart
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A ThePoII;Jdtr_onSma_rtt_sents)o:s trgckedt_well with thet . & ThePolludronBmart Sensors

concentration variation put unaeres |m§x_gedlmmn ration showed very strong correlation

values compared to the FEM T640x in the concentration rangﬁeo'&EM T640x Pivhass conc
0- 300eg/n#. (Re> 0.96) |




PallucronSmeait/ vs IREMAD640% PAtcuracy

A Accuracy (28 and 40% RH)

Steady State| Sensor Meanf FEM T640x| Accuracy
(ug/m3) (u9/m3) (%)

67.3
30.1 50.4 59.7
51.0 99.3 51.4
/7.8 197.5 39.4
103.4 301.6 34.3

A ThePolludron8mart sensors underestimated the measured concentration compared to the FEM
PM, . mass concentration af2and 40% RH. TRelludronB mart sensor sd ac
67.3% to 34.3% as PM concentrations increased when compared to the reference FEM T640x.

Palludrean8marObatacRecovery lam

A Data recovery for Rkteasurements was 100%, 97% and 10
respectively

A Low PML.concentration variations were observed between the thred@itelat@® RH, at 10, 5

and 150 pughARPM, as measured by the FEM T640x.



